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FIG.S

VOLUME CONFIGURATION INFORMATION

FirstPlay Title CONFIGURATION TABLE
Title1 CONFIGURATION TABLE
Title2 CONFIGURATION TABLE
Title3 CONFIGURATION TABLE

PlayList1 CONFIGURATION TABLE
PlayList2 CONFIGURATION TABLE
PlayList3 CONFIGURATION TABLE
PlayList4 CONFIGURATION TABLE
PlayListS CONFIGURATION TABLE
PlayList6 CONFIGURATION TABLE

Clip1T CONFIGURATION TABLE

Clip2 CONFIGURATION TABLE

Clip3 CONFIGURATION TABLE |

Clip4 CONFIGURATION TABLE
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FIG.GA
Clip CONFIGURATION TABLE

D
VIDEO NESEMSX%%ANM
AUDIO 2 offset2 |-AUDIO STREAM
INFORMATION 2

CONFIRMATION FLAG

FIG.6B

PlayList1 CONFIGURATION TABLE PlayList2ZCONFIGURATION TABLE

- PLAYBACK ST | PLAYBACK [~ PLAYBACK ST PLAYBACK
Clip NAME| _ARTING POINT | ENDING POINT | [Clip NAME} AR TING POINT | ENDING POINT

CONFIRMATION FLAG

CONFIRMATION FLAG

FIG.6C
Title1 CONFIGURATION Title2CONFIGURATION Title3CONFIGURATION

TABLE TABLE TABLE

CONFIRMATION FLAG

FIG.6D

0 : UNCONFIRMED
CONFIRMATION FLAG <

1 ¢ CONFIRMED
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FIG. 7

VOLUME
CONFIGURATION
INFORMATIONVer.1.0

INFORMATIONVer.0.9
INFORMATIONVer.0.7

VOLUME
CONFIGURATION
INFORMATIONVer.1.0

INFORMATIONVer.0.9

INFORMATIONVer.0.5

INFORMATIONVer.0.4
INFORMATIONVer.0.

INFORMATIONVer.0.8
INFORMATIONVer.0.7

INFORMATIONVer.0.x COPY Ver.0.x AND RE-USE IT AS Ver.0.1

OF BD VOLUME CONFIGURATION
INFORMATIONVer.0.5 INFORMATION

INFORMATIONVer.0.4

INFORMATIONVer.0.1 R
TRANSITION OF VOLUME CONFIGURATION

INFORMATION IN BD AUTHORING

-
TRANSITION OF VOLUME CONFIGURATION
INFORMATION IN DVD AUTHORING
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FIG. 10

NODE SYMBOLIZING
CONFIGURATION ELEMENT
/ IN THE VOLUME

/ LINK BETWEEN NODES

—-H

_— o
-—,_-_-—

VERTICAL AXIS EXPRESSING
LEVEL IN THE HIERARCHICAL
STRUCTURE IN THE VOLUME
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FIG. T3A ADD CONFIGURATION

Clip CONFIGURATION TABLE

Clip CONFIGURATION TABLE

'
- 7 ANEW/ADDITIONZ

VERFICATION STATUS| UNCONFIRMED| ¥ || |IVERFICATION STATUS UNCONFIRMED| ¥
SYNCHRONIZATION SYNCHRONIZATION

FIG. 13B DELETE CONFIGURATION
Clip CONFIGURATION TABLE

Clip CONFIGURATION TABLE

Clip NAME Clip1
VIDEO ../../Clipl.v
/7P 1,:8

O S 3

VERIFICATION STATUS| UNCONFIRMED| W || | [VERIFICATION STATUS| UNCONFIRMED| ¥
SYNCHRONIZATION SYNCHRONIZATION

FIG. 13C CHANGE CONFIGURATION
| Clip CONFIGURATION TABLE ||

Clip NAME '

VIDEO
AUDIO |
AUDIO 2

VERFICATION STATUS| UNCONFIRMED| ¥
SYNCHRONIZATION

Clip CONFIGURATION TABLE

Clip NAME Clip1
VIDEO ./../Clip1.v

AUDIO 1 ./../Clip1-1.a
AUDIO 2 |../../Clip2-2al]

VERIFICATION STATUS| UNCONFIRMED| ¥

SYNCHRONIZATION
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FIG. 14
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FIG. 15
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FIG. 16
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FIG. 17A

CONFIRMATION FLAG OF Clip 1T CONFIGURATION INFORMATION 0—1

FIG. 17B
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FIG. 18A
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FIG. 19A

PLT CONFIGURATION TABLE

ptS CﬁpT
Clip2

VERIFICATION STATUS | UNCONFIRMED
SET IN POINT
i K Rl

NN N N N NN NN NN NN I:I

FIG. 19B

PLT CONFIGURATION TABLE

Clip1

Clip2
VERIFICATION STATUS | UNCONFIRME
SET IN POINT CONFIRMED
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FIG. 20
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Title 1 CONFIGURATION TABLE
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FIG. 21

VOLUME CONFIGURATION INFORMATION OF VERSION 0.x

FirstPlay Title CONFIGURATION TABLE (CONFIRMATION FLAG=1)
Titie1 CONFIGURATION TABLE (CONFIRMATION FLAG=0)
Titie2 CONFIGURATION TABLE (CONFIRMATION FLAG=0)
Title3 CONFIGURATION TABLE (CONFIRMATION FLAG=0)

PlayList1 CONFIGURATION TABLE (CONFIRMATION FLAG="1
PlayList2 CONFIGURATION TABLE (CONFIRMATION FLAG=0
PlayList3 CONFIGURATION TABLE (CONFIRMATION FLAG=0
PlayList4 CONFIGURATION TABLE (CONFIRMATION FLAG="1
PlayList5 CONFIGURATION TABLE (CONFIRMATION FLAG=0)
PlayList6 CONFIGURATION TABLE (CONFIRMATION FLAG=0)
Clip1 CONFIGURATION TABLE (CONFIRMATION FLAG=1)
Clip2 CONFIGURATION TABLE (CONFIRMATION FLAG=1
Clip3 CONFIGURATION TABLE (CONFIRMATION FLAG=0
Clip4 CONFIGURATION TABLE (CONFIRMATION FLAG="
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FIG. 25

DISPLAY PROCEDURE OF VOLUME
CONFIGURATION INFORMATION

S21

REPEAT FOR EACH OF Titles ON THE DISC
. S23
DISPLAY Title i WITH GUI PARTS
S2

4
IS CONFIRMATION YES
FLAG OF Titlei 17 S25
NO _

DISPLAY A MARK INDICATING CONFIRMED

S26
REPEAT FOR EACH OF PLs CONSTITUTING Title |
. S28
DISPLAY PL j WITH GUI PARTS
S29

IS CONFIRMATION YES
FLAGOFPLj 17 S30

NO DISPLAY A MARK INDICATING CONFIRMED

S31
REPEAT FOR EACH OF Clips CONSTITUTING PLj
. S33
DISPLAY Clip k WITH GUI PARTS

S34
IS CONFIRMATION YES
FLAG OF Clipk 17 S35
DISPLAY A MARK INDICATING CONFIRMED

NO

REPEAT FOR EACH OF Clips CONSTITUTING PL j

/2 532
REPEAT FOR EACH OF PLs CONSTITUTING Title i J_ ¢~
S22

REPEAT FOR EACH OF Titles ON THE DISC
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FIG. 26

DISPLAY SCREEN WHEN VOLUME CONFIGURATION
OF VERSION 0.x IS DISPLAYED
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FIG. 32

VIDEO_TS

VIDEO_TS.ifo | |Video Manager

VIDEO TS.VOB |</Volume Menu

VTS_O1_1.ifo {&= VTS INFORMATION #1

VTS_01_1.VOB|<= VOB# 1

VTS_01_2.VOB|<= VOB#2

VTS 01 3. VOB]&=VOB#3

VTS_01_4.VOB|< VOB# 4

VTS 02 1.ifo |< VTSINFORMATION #2
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FIG. 37

index.bdmyv Index Table

MovieObject.bdmv|] MovieObject#1—#3

PLAYLIST

0000 1.mpls | — Plaly ListINFORMATION # 1

00002.mpls |+ Plaly ListINFORMATION # 2

00003.mpls |« Plaly ListINFORMATION # 3

00006.mpls |+ Plaly ListINFORMATION #6

CLIPINF

00001 .clpi | « ClipINFORMATION # 1

00002.clpi | — ClipINFORMATION # 2

00003.clpi | « ClipINFORMATION # 3

00004.clpi | + ClipINFORMATION # 4

STREAM

00001.m2ts | — AV Clip# 1

00002.m2ts | — AV Clip# 2

00003.m2ts |+ AV Clip # 3

00004.m2ts | < AV Clip # 4
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AUTHORING SYSTEM, PROGRAM, AND
AUTHORING METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present 1mvention relates to the technical field of an
authoring technique for optical discs.

2. Description of the Related Art

Authoring 1s to, during the manufacturing process of a
master disc of optical discs, determine a format to be used in
the application layers of the optical discs. Information having,
the format determined 1n the authoring process 1s called vol-
ume configuration mmformation. The volume configuration
information includes digital streams compressed and
encoded according to the MPEG standard and a scenario with
respect to the digital streams. The process of determining
volume configuration information during the manufacturing,
process of a master disc of optical discs 1s called authoring.
Conventionally, the authoring process has targeted read-only
DVDs (generally called DVD-videos). However, one of the
1ssues attracting attentions these days 1s how to perform
authoring process with read-only Blu-ray discs (hereafter,
they will be referred to as BD-ROMs) which will make
appearance in the near future. Although distributing movie
contents via BD-ROMs 1s more advantageous than distribut-
ing them via DVD-Videos, DVD-videos have overwhelming
superiority over BD-ROMs 1n terms of being established and
acknowledged 1n the society. Even after BD-ROMSs have
made appearance, it 1s unlikely that distribution of contents
via DVD-Videos will keep on declining. On an assumption
that current distribution via DVD-Videos will continue to be
used 1n the future, production studios need to keep 1n mind
distribution via BD-ROMs, 1n addition to the existing distri-
bution via DVD-Videos. There 1s fear that burdens on pro-
duction studios will be doubled because distributing each
movie content will take twice as much labor.

SUMMARY OF THE INVENTION

One of 1deas 1s to re-use DVD volume configuration infor-
mation. Here, to re-use the information means to copy an
uniinished piece of DVD volume configuration information
which 1s not yet completed, and take the copy as an 1nitial
version of a piece of BD volume configuration information
and obtain BD volume configuration information by editing
the mitial version. There 1s a problem, however, that since 1t 1s
not clear in the DVD-Video authoring process how complete
a piece ol volume configuration information 1s, playback
confirmation 1s repeatedly performed during a DVD-Video
authoring process even on a configuration element that has
already been confirmed to have a normal playback. It takes
thirty minutes to over one hour to confirm 1f playback 1s
performed properly, depending on the playback time of a
movie production. If many production stail members repeat-
edly perform playback confirmation process, there 1s a large
loss of labor hours due to the duplicated confirmation process.
As a result, there 1s a possibility that the man-hours spent for
a BD-ROM authoring process become as many as those spent
tor a DVD-Video authoring process, and the advantage of
re-using the DVD volume configuration information will be
lost.

An object of the present mnvention 1s to provide an author-
ing system by which a piece of volume configuration infor-
mation generated for a type of optical disc can be efficiently
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re-used, 1n an environment where two pieces ol volume con-
figuration information for two types ot optical discs are devel-
oped 1n parallel.

In order to achieve the object, the present mvention pre-
sents an authoring system comprising: a first generating unit
operable to generate a piece of first volume configuration
information for a first optical disc; and a second generating
unit operable to copy an unfinished piece of first volume
configuration information and to perform an editing process-
ing on the copy so as to obtain a piece of second volume
confliguration information for a second optical disc, wherein
the copy of the unfinished piece of first volume configuration
information includes status information indicating, for each
ol configuration elements, whether or not the configuration
clement has been confirmed by a user, and the second gener-
ating unit displays, when performing the editing processing,
the configuration elements of the copy 1n respectively corre-
sponding modes based on the status information.

With this arrangement, the piece of volume configuration
information has a setting of, for each of the configuration
clements, whether or not normal playback has been con-
firmed. Consequently, 1n a case where the piece of volume
configuration information 1s copied and used as an 1nitial
version of the second optical disc, 1t 1s possible to find out, at
a glance, which ones of the configuration elements have been
confirmed to have anormal playback. As a result, it 1s possible
to save work on some of the configuration elements that are in
common between the first optical disc and the second optical
disc and have been confirmed to have a normal playback. Due
to the saving of the work, the intricacy level of the work 1s
lowered; therefore, 1t 1s possible to improve the work effi-
ciency with the aforementioned re-use of the information.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, advantages and features of the
invention will become apparent from the following descrip-
tion thereof taken in conjunction with the accompanying
drawings which illustrate a specific embodiment of the inven-
tion.

In the drawings:

FIG. 1 1s a tlow chart that shows the production process of
DVD-Videos and BD-ROMs;:

FIG. 2 shows the internal configuration of an authoring
system:

FIG. 3A shows obtaining SD 1images and HD images by
f1lm-to-video transfer and writing the images into the material
storage 4;

FIG. 3B shows obtaining SD images with an SD cam
corder and HD images with an HD cam corder and writing the
images 1nto the matenal storage 4;

FIG. 4 1s an enlarged view of the internal configuration of
the server apparatus 3;

FIG. 5 shows a configuration that 1s 1n common between a
piece of DVD volume configuration information and a piece
of BD volume configuration information;

FIG. 6 A shows an example of the internal configuration of
a Clip configuration table;

FIG. 6B shows examples of the internal configurations of
PlayList configuration tables;

FIG. 6C shows examples of the internal configurations of
Title configuration tables;

FIG. 6D shows what each confirmation flag means;

FIG. 7 shows the levels of completion of a piece of DVD
volume configuration information and a piece of BD volume
configuration information that are indicated with version
numbers;
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FIG. 8 shows the internal configuration that the client appa-
ratuses 21 through 23 have 1n common;
FI1G. 9 shows a GUI screen displayed on the display appa-

ratus 30;
FIG. 10 shows GUI parts that constitute the display

example 1n FIG. 9;
FI1G. 11 shows hierarchical layers 1n a logical structure of a

piece of volume configuration information;

FIG. 12 shows a window for editing a Clip configuration
table;

FIG. 13 A shows editing to add a configuration element to
a configuration table;

FIG. 13B shows editing to delete a configuration element
from a configuration table;

FIG. 13C shows editing to change configuration elements
in a configuration table;

FI1G. 14 shows a playback image to be displayed when an
operation 1s performed on the playback panel;

FIG. 15 shows a window to be displayed when a double
click 1s applied on a synchronization panel;

FI1G. 16 shows an operation onto a verification status menu;

FIG. 17A shows an update of a confirmation flag;

FI1G. 178 shows a display mode in which 1t 1s displayed that
Clip 1 has been confirmed,;

FIG. 18A shows an operation onto a verification status
menu of a Clip 2 configuration table;

FI1G. 18B shows a display mode in which 1t 1s displayed that
Clip 2 has been confirmed,;

FIG. 19A shows an operation onto a verification status
menu of a PLL 1 configuration table;

FIG. 19B shows a display mode 1n which it1s displayed that
PL. 1 has been confirmed:

FIG. 19¢ shows a GUI screen with a confirmed PL 1;

FI1G. 20 shows a GUI for editing a Title configuration table;

FI1G. 21 shows a piece of DVD volume configuration infor-
mation of the version 0.x;

FI1G. 22 1s a flow chart that shows the processing procedure
of an editing application 37;

FI1G. 23 shows the configuration that the client apparatuses
235 through 27 have 1n common;

FI1G. 24 1s a flow chart that shows the processing procedure
of the editing application 37 on the client apparatuses 23

through 27;

FI1G. 25 shows the display procedure for displaying a piece
of BD volume configuration information;

FIG. 26 shows a GUI screen to be displayed when the
processing procedure shown 1n FIG. 25 1s executed on the
version 0.1 of a piece of BD volume configuration informa-
tion shown 1n FIG. 21;

FI1G. 27 shows how multiplexing 1s performed by the mul-
tiplexer 7;

FIG. 28 shows the internal configuration of the DVD sce-
nario converter 8 in terms of 1ts functions;

FI1G. 29 shows a piece of PGC information generated based
on the PlayList configuration table and the Title configuration
table shown 1n FIGS. 6B and 6C:;

FIG. 30 shows a search pointer generated for the Title
configuration table shown 1n FIG. 6C;

FIG. 31 shows a video manager generated by the video
manager generating unit 56;

FIG. 32 shows a file system layout for a DVD-Video vol-
ume 1mage;

FIG. 33 shows generation process of a T'S packet sequence
performed by the multiplexer 10;

FIG. 34 shows the mternal configuration of the scenario
converter 8;
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FIG. 35 shows a piece of Clip information and a movie
object generated based on the Clip configuration table and the
PL configuration table shown in FIGS. 6B and 6C;

FIG. 36 shows Movie Objects #1, #2, and #3 generated for
the Title configuration tables #1, #2, and #3 shown in F1G. 6C;

FIG. 37 shows a BD-ROM volume image expressed
according to a file system layout;

FIG. 38 shows the process 1n which a sub-image stream 1s
multiplexed;

FIG. 39 shows the process 1n which a presentation graphics
stream 1s multiplexed;

FI1G. 40 shows the process 1n which a sub-image stream and
a piece ol interactive control information are multiplexed;

FIG. 41 shows the process 1n which a presentation graphics
stream and a piece of interactive control information are
multiplexed; and

FIG. 42 shows examples of Title configuration tables 1n
which commands are described.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The First Embodiment

The following describes an embodiment of the authoring
system of the present invention. Firstly, an embodiment
related to a usage configuration of the authoring system of the
present invention will be described. The authoring system of
the present invention 1s used in the production process of
DVD-Videos and BD-ROMs. FIG. 1 1s a flowchart that shows
the production process ol DVD-Videos and BD-ROMs. A
series ol work steps for distributing a movie content via a
DVD includes the following steps: a planming step of deter-
mining a plot with which a disc 1s to be played back (Step
S101); a material creating step of creating materials by video
recording and audio recording (Step S102); a scenario gen-
erating step of generating a piece of DVD volume configura-
tion information based on the plot generated 1n the planning
step (Step S103); a material encoding step of encoding each
of video matenials, audio materials, and sub-image maternials
sO as to obtain elementary streams (Step S104); a multiplex-
ing step of interleave-multiplexing a plurality of elementary
streams and converting them into a digital stream (Step
S105); a formatting step of generating various types of infor-
mation based on the piece of DVD volume configuration
information and having scenarios and the digital stream fit to
the DVD format (Step S106); an emulation step of playing
back a volume 1image and checking whether or not the result
of the authoring process 1s correct (Step S107); and a press
step of producing a master disc of the DVD-Video and press-

ing to complete the DVD-Video (Step S108).

A series of work steps for distributing a movie content via
a BD-ROM includes the following steps: a scenario generat-
ing step of obtaining a piece of BD volume configuration
information (Step S203); a material encoding step of encod-
ing each of video materials, audio materials, and sub-image
materials so as to obtain elementary streams (Step S204); a
multiplexing step of interleave-multiplexing a plurality of
clementary streams and converting them 1nto a digital stream
(Step S205); a formatting step of, based on the BD volume
configuration mformation, having scenarios and the digital
stream {1t to the BD-ROM format (Step S206); an emulation
step of playing back a volume image and checking whether or
not the result of the authoring process 1s correct (Step S207);
and a press step of producing a master disc of the BD-ROM
and pressing to complete the BD-ROM (Step S208).
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A characteristic step among these steps 1s Step S201 1n
which an unfinished piece of DVD volume configuration
information (a piece of DVD volume configuration informa-
tion of the version 0.x) 1s copied and used as a version 0.1 of
BD volume configuration information. The gist of the present
invention lies 1n that the time required for producing a piece of
BD volume configuration information 1s shortened due to the
re-use of DVD volume configuration information.

Among the aforementioned steps, the steps m S103
through S107 are called DVD-Video authoring process, and
the steps 11 S203 through S207 are called BD-ROM authoring,
process. These DVD-Video authoring process and BD-ROM
authoring process may be executed with a system shown 1n
FIG. 2.

FIG. 2 shows the internal configuration of an authoring
system. As shown 1n the drawing, the authoring system com-
prises: an input apparatus 1, an encoding apparatus 2, a server
apparatus 3, a material storage 4, a DVD configuration infor-
mation storage 5, a BD configuration information storage 6, a
multiplexer 7, a scenario converter 8, a formatter 9, a multi-
plexer 8, a scenario converter 11, a formatter 12, client appa-
ratuses 21 through 23, and client apparatuses 25 through 27.

A video cassette storing HD images or SD images 1s
mounted onto the mput apparatus 1, which plays back the
video cassette and outputs playback signals to the encoding
apparatus 2.

The encoding apparatus 2 encodes the playback signals
outputted from the input apparatus 1 so as to obtain elemen-
tary streams such as a video stream and an audio stream. The
obtained elementary streams are outputted to the server appa-
ratus 3 via a LAN and written into the matenal storage 4
within the server apparatus 3.

The server apparatus 3 1s made up of three driving appara-
tuses such as the material storage 4, the DVD configuration
information storage 5, and the BD configuration information
storage 6. FIG. 4 15 an enlarged view of the internal configu-
ration of the server apparatus 3.

The material storage 4 1s a built-in disc apparatus within the
server apparatus 3 and sequentially stores therein the elemen-
tary streams obtained by the encoding of the encoding appa-
ratus 2. The material storage 4 has two directories such as an
HD stream directory and an SD stream directory. Elementary
streams obtained by encoding HD 1mages are written to the
HD stream directory. Elementary streams obtained by encod-
ing SD images are written to the SD stream directory. FIG. 3A
shows obtaining SD 1mages and HD 1images by film-to-video
transier and writing the images into the material storage 4. SD
images and HD images obtained through film-to-video trans-
fer are encoded by the encoding apparatus 2 and become
clementary streams. Of the elementary streams obtained 1n
this manner, elementary streams corresponding to HD 1mages
are written to the HD stream directory, and elementary
streams corresponding to the SD 1mages are written to the SD
stream directory.

FIG. 3B shows obtaining SD images with an SD cam
corder and HD 1mages with an HD cam corder and writing the
images into the material storage 4. An HD video cassette 1s a
recording medium on which HD images are recorded. HD
images shot by an HD cam corder are recorded on the HD
video cassette. Reports and interviews with movie actors are
supplied to the system in the form of such an HD wvideo
cassette. SD images shot by an SD cam corder 1s recorded on
an SD video cassette. So-called “making of”” images are sup-
plied to the system 1n the form of an SD video cassette. These
SD 1mmages and HD 1mages are encoded by the encoding
apparatus 2 so as to become elementary streams and written to
the HD stream directory and the SD stream directory. Since
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outtakes are HD 1mages, and interview 1mages are also HD
images while “making-of” 1images are SD 1mages, the types
of the materials are not uniform. For this reason, in order to
perform a BD-ROM authoring process, some of the materials
in a DVD-Video authoring process may be used as they are,
and some of the materials may need to be replaced with other
materials.

The DVD configuration information storage 3 1s a driving,
apparatus operable to store therein DVD volume configura-
tion mformation. The DVD configuration mformation stor-
age 5 1s a so-called “tull-access™ driving apparatus to and
from which data may be written and read freely. The results of
the processing performed by the client apparatuses 21
through 23 are put into the DVD configuration information
storage 3.

The BD configuration information storage 6 1s a driving,
apparatus operable to store therein BD volume configuration
information. The BD configuration information storage 6 1s a
so-called “full-access™ driving apparatus to and from which
data may be written and read freely. The results of the pro-
cessing performed by the client apparatuses 25 through 27 are
put 1nto the BD configuration information storage 6.

Out of the elementary streams stored 1n the HD stream
directory and the SD stream directory within the material
storage 4, the multiplexer 7 reads elementary streams that are
specified by a piece of DVD volume configuration informa-
tion and multiplexes the read elementary streams according to
the piece of DVD volume configuration information so as to
obtain a Clip, which 1s a multiplexed stream.

The DVD scenario converter 8 converts the DVD volume
configuration mformation stored n the DVD configuration
information storage 5 so that it has a DVD-Video application
format and obtains a DVD-Video scenario.

The formatter 9 has the Clip obtained by the multiplexer 7
and the DVD-Video scenario obtained by the scenario con-
verter 8 fit to a DVD-Video application layer format.

Out of the elementary streams stored 1n the HD stream
directory and the SD stream directory within the material
storage 4, the multiplexer 10 reads elementary streams that
are specified by a piece of BD volume configuration infor-
mation and multiplexes the read elementary streams accord-
ing to the piece of BD volume configuration information so as
to obtain a Clip, which 1s a multiplexed stream.

The scenario converter 11 converts the BD volume con-
figuration information stored 1n the BD configuration infor-
mation storage 6 so that 1t has a BD-ROM application format
and obtains a BD scenario.

The formatter 12 has the Clip obtained by the multiplexer
10 and the BD scenario obtained by the scenario converter 11
fit to a BD-ROM application layer format.

The client apparatuses 21 through 23 are operated by pro-
duction staif who 1s in charge of the DVD-Video authoring
process and generate DVD volume configuration information
according to user operations.

The client apparatuses 25 through 27 are operated by pro-
duction stail who 1s 1n charge of the BD-ROM authoring
process and generate BD volume configuration information
according to user operations.

So far, description of the configuration of the system has
been provided. The following describes DVD volume con-
figuration mmformation and BD volume configuration infor-
mation. The internal configurations of a piece of DVD vol-
ume configuration mformation and a piece of BD volume
configuration information are shown 1n FIG. 5. FIG. 5 shows
the configuration that 1s 1n common between the piece of
DVD volume configuration information and the piece of BD
volume configuration information. As shown 1n the drawing,
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the piece of volume configuration information 1s made up of
a plurality of Title configuration tables (Title 1, 2, 3 configu-
ration tables), a plurality of PlayList configuration tables
(PlayList 1, 2, 3, 4, 5, 6 configuration tables), and a plurality
of Clip configuration tables (Clip 1, 2, 3, 4 configuration
tables).

These configuration elements such as Titles, PlayLists, and
Clips are abstract representations of configuration elements
of a DVD-Video volume mmage and a BD-ROM volume
image. With regards to a DVD-Video, Clips correspond to
VOBs 1n the DVD-Video, PlayLists correspond to PGCs in
the DVD-Video, and Titles correspond to VIS-TT 1n the
DVD-Video.

With regards to a BD-ROM, Clips correspond to AV Clips
in the BD-ROM, PlayLists correspond to PlayLists in the
BD-ROM, and Titles correspond to Titles in the BD-ROM.

FIG. 6 A shows an example of the internal configuration of
a Clip configuration table. In the drawing, the Clip configu-
ration table includes a piece of video stream information,
pieces of audio stream information (audio stream information
1 and 2), and a confirmation tlag. The piece of video stream
information 1s made up of a maternial name “Video” and a
piece of link information *././clip.v”. The piece of link infor-
mation 1n this example is a file path that specifies a file 1n one
of the directories within the material storage 4.

The piece of audio stream information 1s made up of mate-
rial names “audiol” and “audio2”, a piece of link information
(././Chpl-1.a, /,,/Clipl-2.a) 1n a database, and oflsets “oil-
set]l” and “offset2”. Each of the pieces of link information 1s
a file path that specifies the location of an audio stream 1n the
maternal storage 4. Each of the offsets shows a playback
starting time of an audio stream using the playback starting
time of the video stream as a reference point.

FIG. 6B shows examples of the internal configurations of
PlayList configuration tables. A PlayList 1s a unit of playback
defined by determining the order in which a plurality of Clips
are to be played back. A PlayList configuration table (Play-
List Configuration Table 1) includes a plurality of Clip names
(Clip 1, Clip 2) being arranged, the playback starting points of
the Clips (In 1, In 2), the playback ending points of the Clips
(Out 1, Out 2), and a confirmation flag. Another PlayList
configuration table (PlayList Configuration Table 2) includes
a plurality of Clip names (Clip 3, Clip 4) being arranged, the
playback starting points of the Clips (In 3, In 4), the playback
ending points of the Clips (Out 3, Out 4), and a confirmation
flag.

FIG. 6C shows examples of the internal configurations of
Title configuration tables. Each Title configuration table
includes a plurality of PlayList names and a confirmation flag.
A Title 1s a unit of playback that contains one or more Play-
Lists. There are two types of Titles. One 1s a FirstPlay Title
and the other 1s a general Title such as Titles 1, 2, and 3. The
Title configuration tables in FIG. 6C show the internal con-
figurations of the latter, general Titles. As shown 1n FIG. 6C,
the Title 1 configuration table includes a plurality of PlayList
names (PlayLists 1 and 2) being arranged and a confirmation
flag. The Title 2 configuration table includes a plurality of
PlayList names (PlayLists 3, 4, and 5) being arranged and a
confirmation flag. The Title 3 configuration table includes a
PlayList name (PlayList 6) and a confirmation flag. The
former example, a FirstPlay Title, 1s a Title for displaying a
menu (1t will be referred to as a volume menu 1n the case of a
DVD-Video and as a top menu 1n the case of a BD-ROM) for
a whole optical disc when the optical disc 1s mounted. In a
Title configuration table corresponding to a FirstPlay Title,
one or more PlayLists are written, and 1n each of the PlayList
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configuration tables corresponding to the PlayLists, a Clip
name of a Clip for displaying a menu for the whole optical
disc 1s written.

FIG. 6D shows what each confirmation flag means. When
a confirmation flag 1s set to “=07, 1t means that a Clip con-
figuration table, a PlaylList configuration table, or a Title
configuration table that includes the confirmation flag has not
been confirmed to be proper. On the other hand, when a
confirmation flag 1s set to “17, 1t means that a Clip configu-
ration table, a PlayList configuration table, or a Title configu-
ration table that includes the confirmation flag has been con-
firmed to be proper. The larger the number of Title
configuration tables, PlayList configuration tables, and Clip
configuration tables included 1n a piece of volume configu-
ration information having confirmation flags being set to “1”
1s, the closer the piece of volume configuration information 1s
to 1ts completion. Conversely, the smaller the number of Title
configuration tables, PlaylList configuration tables, and Clip
configuration tables included in a piece of volume configu-
ration information having confirmation flags being set to
“=0” 1s, the farther the piece of volume configuration infor-
mation 1s from 1ts completion. The levels of completion of a
piece of volume configuration information are expressed by
version numbers.

The left side of FIG. 7 shows the levels of completion of a
piece of DVD volume configuration information that are
expressed with version numbers. In the drawing, the version
number gets larger 1n increments of 0.1 such as “0.17, “0.27,
“0.37,...%“0.7”. When the version number becomes “1.0”, the
piece of volume configuration information 1s considered to be
completed. The increases 1n the version numbers are defined
by the alforementioned confirmation flags. To be more spe-
cific, the larger the number of configuration tables is that have
a confirmation flag being set to “17, the closer the version
number of the piece of volume configuration information 1s to
1. The rnight side of FI1G. 7 shows version updates of a piece of
BD-ROM volume configuration information. The version
number of a piece of BD-ROM volume configuration infor-
mation also starts with 0.1 and gets larger in increments 01 0.1
such as “0.17, 0.2, 0.3, ... “0.7”. A version number “0.1”
for a piece of BD volume configuration information is the
smallest possible version number. A user does not make from
scratch a version 0.1 of a piece of BD volume configuration
information. The user copies an unfinished version 0.x of a
piece of DVD volume configuration mnformation and uses 1t
as the version 0.1 of a piece of BD volume configuration
information. Since the piece of BD volume configuration
information 1s generated using the version 0.x of the piece of
DVD-Video as a base, the man-hours spent for generating the
piece of BD volume configuration information 1s relatively
shorter than the man-hours spent for generation of the piece of
DVD volume configuration information.

Here, the reason why a version 1.0 of a piece of DVD
volume configuration information 1s not used as a version 0.1
ol a piece of BD volume configuration information 1s because
waiting for completion of the piece of DVD volume configu-
ration information will delay the completion of the piece of
BD volume configuration information. For this reason, a ver-
s10n 0.x of a piece of DVD volume configuration information
1s re-used as a version 0.1 of a piece of BD volume configu-
ration information.

So far, the configurations 1 common between the BD
volume configuration information and the DVD volume con-
figuration information have been explained. The following
describes the internal configurations of the Client apparatuses
21 through 23. The client apparatuses 21 through 23 have the
internal configuration shown in FIG. 8 1n common.
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As shown 1n the drawing, each of the client apparatuses 21
through 23 1s a typical computer that comprises a display
apparatus 30, a pointing device 31,a CPU 32, aRAM 33, and

a hard disk 34. In the drawing, one of the characteristics lies
in the pieces of software (an operating system 35, a player

simulator 36, and an editing application 37) stored 1n the hard
disk 34.

The Operating System 35

The operating system 35 has a browser function for access-
ing the material storage 4 the DVD configuration information
storage 5 via a LAN and displaying the logical structure of a
piece of DVD volume configuration information stored in the
material storage 4 and the DVD configuration information
storage 5. FIG. 9 shows a GUI screen displayed on the display
apparatus 30 and indicates the logical structure of a piece of
DVD volume configuration information. FIG. 10 shows GUI
parts that constitute the display example in FIG. 9. Three
types of GUI parts are used 1n FIG. 9. One 1s “nodes™ for
representing configuration elements of the piece of volume
configuration information, such as Clips, PlayLists, and
Titles. Another one 1s “vertical axes” for representing hierar-
chical layers 1n the piece of volume configuration informa-
tion. The other one 1s “links™ representing belonging relation-
ship indicating which node belongs to which node.

The logical structure of a piece of DVD volume configu-
ration information 1s expressed by connecting nodes with
links. FIG. 11 shows hierarchical layers 1n the logical struc-
ture of a piece of volume configuration information. The
vertical axes in the drawing symbolically represent hierarchi-
cal layers in the logical structure of the piece of volume
configuration information. The four vertical axes represent a
disc level, a Title level, a PlayList level, and a Clip level,
respectively. The logical structure of the piece of volume
configuration information 1s expressed by connecting nodes
to these vertical axes. The logical structure shown in the
drawing symbolizes the logical structure of a DVD-Video and
the logical structure of a BD-ROM.

The Player Simulator 36

The player simulator 36 performs playback simulation of a
DVD playback apparatus on the client apparatuses 21 through
23.The playback simulation includes Clip configuration table
playback, PlayList configuration playback, and Title configu-
ration table playback. The Clip configuration table playback
1s to perform simulation of Clip playback by reading an
clementary stream from the material storage 4 according to
the link information written 1n a Clip configuration table and

to play back the elementary stream on the client apparatuses
21 through 23.

The PlaylList configuration table playback 1s to perform
simulation of PlayList playback by executing the Clip con-
figuration table playback for each of the Clip configuration
tables written in a PlayList configuration table. The targeted
Clip configuration tables are from a playback starting point to
a playback ending point that are in correspondence with each
of the Clips 1n the PlayList configuration table.

The Title configuration table playback 1s to perform simu-
lation of Title playback by executing the PlayList configura-
tion table playback for each of the PlayLists written 1n a Title
configuration table. By executing the aforementioned simu-
lations on the client apparatuses 21 through 23, 1t 1s possible
to confirm each of the configuration elements such as Clips,
PlayLists, and Titles, of a piece of volume configuration
information.
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The Editing Application 37

The editing application 37 edits Clip configuration tables,
PlayList configuration tables, and Title configuration tables
stored 1n the material storage 4, according to user operations.
When a double click 1s made on a node corresponding to a
Clhip/PlayList/Title in a GUI image, the editing application 37
opens a window for editing a Clip configuration table/Play-
List Configuration table/Title configuration table that 1s 1n
correspondence with the node. Then, according to user opera-
tions onto the window, the editing application 37 executes
editing processing for the Clip configuration table/PlayList
configuration table/Title configuration table.

Editing of Clip Configuration Tables
Firstly, the following describes editing of a Clip configu-
ration table.

FIG. 12 shows a window for editing a Clip configuration
table. In the window shown in the drawing, a Clip configura-
tion table GUI ctl, a playback control panel ct 2, a synchro-
nization panel ct3, and a verification status menu ctd are
provided.

The “Clip configuration table GUI ctl” receives an editing,
operation onto a Clip configuration table from a user.

FIGS. 13A, 13B, and 13C show examples of editing opera-
tions onto a Clip configuration table GUI. FIG. 13A shows
editing to add a configuration element to a configuration
table. In a configuration table, when one of pieces of link
information for an elementary stream 1s highlighted and the
user selects the item indicated as “NEW ADDITION”, a new
line 1s added to the Clip configuration table. A new configu-
ration element of the Clip 1s added when a piece of link
information for the elementary stream 1s written into the new
line.

FIG. 13B shows editing to delete a configuration element.
When one of the lines 1n a Clip configuration table 1s high-
lighted and the user opens the pull-down menu and selects
“DELETE”, one of the configuration elements of the Clip
configuration table gets deleted.

FIG. 13C shows editing to change configuration elements
in the window. When one of the lines 1s highlighted and the
user operates on a keyboard, a key cursor will appear 1n the
line. When the user moves the cursor and rewrites the piece of
link information 1n the line, the user 1s able to alter the con-
figuration of the Clip. Thus completes the description of the
editing processing onto the Clip configuration table GUI. The
following description again refers to FIG. 12.

The “playback control panel ct2” recetves an operation to
instruct the player simulator 36 to execute the Clip configu-
ration table playback. FIG. 14 shows a playback image to be
displayed when an operation 1s conducted on the playback
panel. When the playback button in the playback panel shown
in the drawing 1s double-clicked, a Clip configuration table
playback 1s to be performed. Then, a playback image appears
in the window. Through such a Clip configuration table play-
back, 1t 1s possible to confirm whether synchronization of
video and audio 1s correct or not on the client apparatuses.

The “synchronization panel ct3” receives an operation
from the user to increase or decrease an offset 1n a piece of
audio mnformation 1 a Clip configuration table. FIG. 15
shows a window to be displayed when a double click 1s
applied on the synchronization panel. The window shown 1n
the drawing has slide bars brl and br2 that are 1n correspon-
dence with the audio streams in the Clip configuration table
respectively. When each slide bar 1s moved to the right, the
offset mn a piece of audio configuration information 1is
increased. When each slide bar 1s moved to the left, the offset
in a pi1ece of audio configuration information i1s decreased. By
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increasing or decreasing the offsets in the audio streams using
such a synchronization panel, 1t 1s possible to remove unsyn-
chronization between the video and the audio.

The “verification status menu ctd” 1s a pull-down menu that
receives an operation for changing the status of a configura-
tion table from an unconfirmed status 1nto a confirmed status
and an operation for changing from a confirmed status into an
unconfirmed status. FIG. 16 shows an operation onto the
verification status menu. Having confirmed that a Clip con-
figuration table has no problem after adjustments are made on
the synchronization panel, the user changes the verification
status menu from “unconfirmed” to “confirmed”. As a result
of this operation, the confirmation flag 1n the Clip configura-
tion table changes from “=0" indicating an unconfirmed sta-
tus to “=1"" mdicating a confirmed status, as shown in FIG.
17A. In the case where the confirmation flag of Clip 1 in the
piece of DVD volume configuration information in the stor-
age material 4 1s updated to “=1, Clip 1 1s displayed in the
GUI screen 1n a mode that indicates a confirmed status, as
shown 1n FIG. 17B. The mode that indicates a confirmed
status has a triangle mark.

When such a setting of confirmation has been conducted
for Clip 2, Clip 2 will also be displayed in a mode that
indicates a confirmed status, like Clip 1, as shown 1n FIGS.
18A and 18B.

Thus completes the description of the operations onto a
configuration table. The following describes an operation

onto a PlayList configuration table.

Playlist Editing

The following describes PlayList editing. FIG. 19A shows
a window for editing a PL configuration table. In the window
shown 1n the drawing, a PL. configuration table GUI ptl, a
playback control panel pt2, an In point setting button pt3, an
Out point setting button pt4, and a verification status menu pt3
are provided.

The “PL configuration table GUI pt 1 executes an editing,
operation onto a PL. configuration table, according to a user
operation with the pointing device 31. Such an editing opera-
tion may be for one of (1) addition of a configuration element,
(11) deletion editing, and (111) changing configuration ele-
ments, as indicated 1in FIGS. 13A, 13B, and 13C.

The “playback control panel pt2” receives an operation
from the user to instruct the player simulator 36 to perform a
PlaylList configuration table playback.

The “In point setting button pt 3” receives a setting for an
In point, 1.e. a playback starting point, of a Clip. To be more
specific, 1t 1s sometimes desired that a PlayList configuration
table 1s edited so that one portion of a Clip, rather than a whole
Clip, be played back 1n a PlayList. In such a case, the editing
application 37 mstructs the player stmulator 36 to play back
the Clip according to the PlayList configuration table and
receives a specification of a playback starting point of the
portion to be played back, through the In point setting button.
When the playback starting point 1s specified in this manner,
the playback starting point 1s written into the PlayList con-
figuration table.

The “Out point setting button pt4™ receives a setting for an
Out point, 1.e. a playback ending point, of a Clip. To be more
specific, a specification 1s received of the playback ending
point of a portion to be played back when the Clip 1s played
back according to the PlaylList configuration table, through
the Out point setting button. When the playback ending point
1s specified 1n this manner, the playback ending point 1s writ-
ten 1nto the PlayList configuration table.

The “verification status menu pt3” 1s a pull down menu that
receives an operation for changing the status of a PlayList
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configuration table from an unconfirmed status into a con-
firmed status and an operation for changing from a confirmed
status 1nto an unconfirmed status. Having confirmed thata PL
configuration table has no problem after playback 1s per-
formed with the use of the playback control panel, the user 1s
able to change the verification status menu from “uncon-
firmed” to “confirmed”. When the user has selected the veri-
fication status menu, the editing application 37 judges
whether or not the confirmation tlags of all the Clips included
in the PlayList configuration table are set to indicate “=1". In
the case where the confirmation flags of all the Clips are set to
be “=17, an operation 1s recerved to set the verification status
menu to indicate a confirmed status, ci. FIG. 19B. On the
other hand, when any of the confirmation flags of the Clips 1s
set to be “=0"", no operation to set the verification status menu
to indicate a confirmed status 1s received. As a result of the
operation to set the verification status menu to indicate “con-
firmed”, the confirmation flag in the PL1 configuration table
changes from “=0"" indicating an unconfirmed status to “=1"
indicating a confirmed status. In the case where the confir-
mation flag of PlayList 1 i the piece of DVD volume con-
figuration information 1s updated to “=17, PlayList 1 1s dis-
played in the GUI screen in a mode that indicates a confirmed
status, as shown 1n FIG. 19C. The mode that indicates a
confirmed status has a triangle mark. Thus completes the
description of editing onto a PlayList configuration table.

Title Editing

The following describes editing of Title configuration
tables. Like PL configuration tables, 1t 1s possible to edit Title
configuration tables with the use of windows. FIG. 20 shows
a GUI for editing a Title configuration table. In the window, a
Title Configuration table GUI ttl, a playback control panel
tt2, and a verification status menu tt3 are provided.

The “T1tle configuration table GUI tt1” executes an editing,
operation onto a Title configuration table, according to a user
operation with the pointing device 31. Such an editing opera-
tion may be for one of (1) addition of a configuration element,
(11) deletion editing, and (111) changing configuration ele-
ments, as indicated in FIGS. 13A, 13B, and 13C.

The “playback control panel tt2” receives an operation to
instruct the player simulator 36 to perform playback 1n cor-
respondence with a Title configuration table.

The “verification status menu tt3” 1s a pull down menu that
receives an operation for changing the status of a Title con-
figuration table from an unconfirmed status into a confirmed
status and an operation for changing from a confirmed status
into an unconfirmed status. Having confirmed that a Title
configuration table has no problem after playback is per-
formed with the use of the playback control panel, the user 1s
able to change the verification status menu from “uncon-
firmed” to “confirmed”. When the user has selected the ver-
fication status menu, the editing application 37 judges
whether or not the confirmation tlags of all the PlayLists
included 1n the Title configuration table are set to indicate
“=1”. In the case where the confirmation flags of all the
PlayLists are set to be “=1"", an operation 1s recerved to set the
verification status menu to indicate a confirmed status. On the
other hand, when any of the confirmation flags of the PlayL-
1sts 1s set to be “=0”, no operation to set the verification status
menu to indicate a confirmed status 1s recerved. As a result of
the operation to set the verification status menu to indicate
“confirmed”, the confirmation flag 1n the Title configuration
table changes from “=0" indicating an unconfirmed status to

“=1" 1ndicating a confirmed status.

When the confirmation flag 1s set to be *“1”°, the configura-
tion table and the synchronization panel are locked against
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operations. As aresult of the locking, 1t 1s possible to avoid the
situation 1n which a confirmed configuration table 1s easily
altered. Further, since the settings of the confirmations flags
are not fixed, it 1s possible to change the settings with user
operations later. Thus completes the description of the editing
processing performed with the editing application 37.

FI1G. 21 shows a piece of DVD volume configuration infor-
mation of the version 0.x.

As a result of the aforementioned confirmation operations
performed on Clips, PlayLists, and Titles, the piece of DVD
volume configuration information of the version 0.x includes
the following: a Clip configuration table having a confirma-
tion flag set to be “=1""; a Clip configuration table having a
confirmation flag set to be “=07; a PL configuration table
having a confirmation flag set to be “=1""; a PL configuration
table having a confirmation flag set to be “=0""; a Title con-
figuration table having a confirmation flag set to be “=1""; and
a Title configuration table having a confirmation flag set to be
“=0".

FI1G. 22 1s a flow chart that shows the processing procedure
of the editing application 37. The following describes the
details of the processing procedure of the editing application
377, with reference to this tlow chart. After having a piece of
DVD volume configuration information displayed, the edit-
ing application 37 advances to a loop processing made up of
the Steps S2 and S3. This loop processing 1s to judge whether
an operation to move a cursor and/or a double click have been
performed. When the judgment result of Step S1 1s YES,
processing 1s performed to move a highlight to another node.
As a result of this processing, the highlight moves between
different nodes. When a double click 1s made while one of the
nodes 1s highlighted (Step S3: YES), the processing in Steps
S5 through 513 15 executed. In the processing 1n the steps S5
through S13, a window 1s opened for editing a configuration
clement (Title/PlayList/Clip) 1mn correspondence with the
highlighted node (Step S5), and the procedure advances to a
loop processing made up of the steps S6 and S7. In Step S6, 1t
1s judged whether or not an operation for addition/editing/
correction etc. 1s performed on a Clip configuration table GUI
or a synchronization panel. If the judgment result 1s that an
operation has been performed, the processing of addition/
editing/correction etc. will be executed according to the user
operation (Step S8). Step S9 1s for defining a condition under
which the processing of addition/editing/correction etc. 1s to
be executed and 1t 1s judged whether or not the confirmation
flag 1s set to be “=1"". In the case where the confirmation flag
1s set to be “=17, Step S8 will be skipped. On the other hand,
in the case where the confirmation flag is set to be “=07, Step
S8 will be executed.

When the user has selected a verification status menu,
(Step S7: YES), 1t 1s judged whether the user has set the
verification status menu to be 1n a “confirmed” status or an
“unconfirmed” status (Step S10). In the case where the menu
has been set to a confirmed status, the confirmation flag 1s set
to be “=1" (Step S11). On the other hand, 1n the case where the
menu has been set to an unconfirmed status, the confirmation
flag 1s set to be “=0" (Step S12). Thus completes the detailed
description of the processing procedure performed by the
editing application 37.

Thus completes the description of the configurations of the
client apparatuses 21 through 23.

The following describes the client apparatuses 25 through
277. Editing operations on the client apparatuses 25 through 27
include the following: For example, 1n a piece of DVD vol-
ume configuration information, since all the elementary
streams are made up of SD 1images, these SD 1mages need to

be replaced with HD images. For this reason, file paths in a
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Clip configuration table are rewritten so that they specity HD
images 1nstead of SD 1mages. As a result of this operation, the
Clip configuration table now specifies the HD 1images and
serves as a Clip configuration table for a BD-ROM. It 1s
important to note here that not all configuration elements 1n a
BD volume configuration information become HD images.
Contents such as “making of” images are SD 1mages even 1n
a piece of BD volume configuration information. Configura-
tion elements that are only 1n SD 1mages are configuration
clements that are in common between the DVD-Video and the
BD-ROM.

Which ones of the configuration elements are 1n common
between a BD-ROM and a DVD-Video and which ones are
not 1n common will depend on what 1s recorded on the optical
discs to be distributed. Accordingly, 1t 1s impossible to auto-
mate such operations because the users need to make judg-
ments by checking data with their own eyes. For this reason,
generation of a piece of BD volume configuration informa-
tion based on a piece of DVD volume configuration informa-
tion 1s realized through, 1n principle, an interactive editing
with a user.

FIG. 23 shows the configuration that the client apparatuses
235 through 27 have 1n common. As apparent from the draw-
ing, the configuration 1n common among the client appara-
tuses 25 through 27 1s the same as the one shown 1n FIG. 8.
The difference between the client apparatuses 25 through 27
and the client apparatuses 21 through 23 1s how the version
0.1 of each piece of volume configuration information 1s
treated. In a BD-ROM authoring process, a version 0.x of a
piece of DVD volume configuration information 1s treated as
the version 0.1 of a BD-ROM. As shown 1n FIG. 21, in the
version 0.x, there are both configuration tables having con-
firmation flags set to be “=0"" and configuration table having
confirmation flags set to be “=1”. When the version 0.x 1s
displayed as a version 0.1, the configuration elements having
confirmation tlags set to be “=1" will be displayed with the
marking symbols indicating a confirmed status. With this
arrangement, during the BD-ROM authoring process, 1t 1s
possible to observe how much progress the DVD-Video
authoring process has made. For the configuration elements
that are 1n common between a DVD-Video and a BD-ROM
and that have already been confirmed 1n the DVD-Video
authoring process, it 1s possible to save all the types of work
such as editing on configuration tables and checking for nor-
mal playback; therefore, the BD-ROM authoring process
progresses quickly.

FI1G. 24 15 a flow chart that shows the processing procedure
for the editing application 37 performed by the client appa-
ratuses 25 through 27. This drawing 1s the same as the flow
chart shown 1n FIG. 22 except that Step S15 15 added before
Step S1. In Step S15, the editing application 37 obtains a copy
by copying the version 0.x of the piece of DVD volume
configuration information from the DVD configuration infor-
mation storage S into the BD configuration information stor-
age 6 and uses the version 0.x as the version 0.1 of a piece of
BD volume configuration information by changing the file
names 1n the copy. When the version 0.1 of the piece of BD
volume configuration information has been obtained in this
manner, the processing in Steps S1 through S12 1s performed.
FIG. 25 shows the display procedure for the editing applica-
tion 37 to display the piece of BD volume configuration
information.

The flow chart 1n this drawing 1s made up of a triple loop
processing.

The first-round loop processing 1s to repeat the processing,
in Steps S23 through S35 for all the Titles on a disc (Step S21

and Step S22).




US 7,551,843 B2

15

The second-round loop processing 1s to repeat the process-
ing 1 Steps S28 through S35 for all the PlayLists 1n an
arbitrarily selected Title (Step S26 and Step S27).

The third-round loop processing 1s to repeat the processing,
in Steps S33 through S35 for all the Clips 1n an arbitrarily
selected PlayList (Step S31 and Step S32).

Among a plurality of Titles that may exist on a disc, a title
that 1s a processing target will be referred to as Title 1.

In the first-round loop processing, a Title 1 1s displayed
using a GUI part for a “node” (Step S23). It 1s judged whether
or not the confirmation flag of the Title 115 “=1" (Step S24). In
the case where the confirmation flag 1s =1, a processing 1s
performed to display a mark indicating a confirmed status on
the node (Step S25). As a result of such an operation repeat-
edly performed on each of all the Titles, the Titles will be
displayed.

In the second-round loop processing, a PlayList that 1s a
processing target will be referred to as a PL j.

In the second-round loop processing, the PL 7 1s displayed
using a GUI part for a “node” (Step S28). It 1s judged whether
or not the confirmation flag of the PL 115 “=1" (Step S29). In
the case where the confirmation flag 1s =1, a processing 1s
performed to display a mark indicating a confirmed status on
the node (Step S30). As a result of such an operation repeat-
edly performed on each of all the PlayLists, the PlayLists will
be displayed.

In the third-round loop processing, a Clip that 1s a process-
ing target will be referred to as a Clip k. In the third-round
loop processing, the Clip k 1s displayed using a GUI part for
a “node” (Step S33). It 1s judged whether or not the confir-
mation tlag of the Clip k 1s “=1"" (Step S34). In the case where
the confirmation flag 1s “=1”, a processing 1s performed to
display a mark indicating a confirmed status on the node (Step
S35). As a result of such an operation repeatedly performed
on each of all the Clips, the Clips will be displayed.

As a result of the processing procedure described above,
among the Titles, PlayLists, and Clips included 1n the piece of
BD volume configuration information, the ones having a
confirmation tlag set to be *“1” are displayed with marks each
indicating a confirmed status. FIG. 26 shows a GUI screen to
be displayed when the processing procedure shown in FIG.
25 1s executed on the version 0.1 of a piece of BD volume
configuration mformation shown 1n FIG. 21. With the use of
such a GUI screen, a user 1s able to mtuitively observe which
ones of Titles, PlayLists, and Clips have been confirmed to
have a normal playback. In the case where configuration
clements that are in common between a DVD-Video and a
BD-ROM are confirmed to have a normal playback, it is
possible to save the normal playback confirmation process for
such configuration elements; therefore, it 1s possible to elli-

ciently re-use the data.

The DVD-Video Volume Image

The following describes the generation process of a DVD-
Video volume 1image.

Explanation 1s provided on how the multiplexer 7 multi-
plexes a plurality of elementary streams. FIG. 27 shows how
multiplexing 1s performed by the multiplexer 7. In the draw-
ing, the level 1 shows elementary streams stored 1n the mate-
rial storage 4. The multiplexer 7 multiplexes the video and
audio streams shown 1n the level 1 according to a Clip con-
figuration table and obtains an AV Pack sequence.

The video stream 1n the level 1 and the GOPs 1n the level 2
are divided by the multiplexer 7 and stored 1into a PES (Pack-
ctized Elementary Stream) packet sequence shown in the
level 3. On the other hand, the audio stream shown on the right
side of the level 1 1s also divided by the multiplexer 2 into a
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plurality of portions. The portions of audio stream are stored
into a PES packet sequence shown 1n the level 3. The multi-
plexer 7 divides the PES packet sequence storing the GOPs
into a plurality of portions and perform an interleave multi-
plexing (1j2) onthe portions with the PES packets constituting
the audio stream, so as to have them form an AV pack
sequence shown in the level 4. Such an AV pack sequence
formed 1n this manner will be referred to as VOBs.

Next, the following explains 1n detail the internal configu-
ration of the DVD scenario converter 8. The DVD scenario
converter 8 1s realized by having a computer read and execute
a program. FIG. 28 shows the internal configuration of the
DVD scenario converter 8 in terms of 1ts functions. As shown
in the drawing the DVD scenario converter 8 comprises a
PGC information generating unit 51, an attribute information
generating unit 52, an 1n-V'T'S search pointer generating unit
53, a VIS information generating unit 55, and a video man-
ager generating unit 56. Since 1t 1s difficult to understand the
internal configuration of the DVD scenario converter 8 only
from FI1G. 28, the description of the configuration elements of
the scenario converter 8 will refer to FIGS. 29 through 33.

The PGC information generating unit 51 assumes that the
Clips written 1n a PlayList configuration table are in corre-
spondence with VOBs and generates a piece of PGC genera-
tion for mstructing a playback apparatus to sequentially play
back the VOBs written 1n the PlayList configuration table.
Further, the PGC information generating unit 51 assumes that
the PlayLists written 1n a Title configuration table are in
correspondence with pieces of PGC information and sets
pieces of link information with the pieces of PGC information
so that the pieces of PGC information written in the Title
configuration table are sequentially played back. When the
PGC information generating unit 51 has generated pieces of
PGC information based on the PlayList configuration tables
and the Title configuration tables shown 1n FIGS. 6B and 6C,
the pieces of PGC mformation #1 and #2 are obtained as
shown 1 FIG. 29. The piece of PGC mnformation #1 1s for
instructing a playback apparatus to sequentially play back the
VOBs #1 and #2. The piece of PGC mformation #2 1s for
instructing a playback apparatus to sequentially play back the
VOBs #3 and #4. The PGC mformation generating unit 51
sets a piece of link information 1n which the piece of PGC
information #2 1s set as a link destination, into the piece of
PGC information #1, so that the pieces of PGC information
#1 and #2 are sequentially played back. As a result of such a
setting, VI'S_TT #1 which 1s made up of the pieces of PGC
information #1 and #2 1s obtained.

The attribute 1nformation generating unit 32 generates a
piece of attribute information for each VI'S_TT. Such a piece
of attribute information 1s set 1n the encoding apparatus 2 or
the like as an encode parameter to be used when analogue
signals are digitalized. Thus, the attribute information gener-
ating unit 52 generates a piece of attribute information for
cach VTS_TT based on such an encode parameter.

The in-V'TS search pointer generating unit 53 generates a
search pointer by bringing a piece of PGC information writ-
ten at the head of a Title configuration table 1n correspondence
with a Title number of the Title configuration table. As aresult
of the 1n-V'TS search pointer generating unit 53 generating a
search pointer for the Title configuration table shown 1n FIG.
6C, a search pointer shown 1n FI1G. 30 1s obtained. This search
pointer shows the Title number of the VIS_TT #1 (1.e. “17) 1n
correspondence with the PGC number of the piece of PGC
information #1 (1.e. “17).

The VTS information generating unit 35 groups pieces of
PGC information constituting a VIS_T'T and search pointers
that have an 1dentical piece of attribute information generated
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by the attribute information generating unit 52, so as to obtain
a piece of VTS (Video Title Set) information. By integrating
the pieces of PGC imnformation of a VIS_TT, the search
pointers, and the piece of attribute information that have been
grouped together, the VIS information generating unit 55
obtains pieces of VIS information for the VISs. FIG. 31

shows pieces of VTS information that are obtained as a result
of the VTS information generating 55 performing processing
on a piece of DVD volume configuration information having

the Title configuration tables and the PlayList configuration
tables shown 1in FIGS. 6B and 6C. In the drawing, the dashed

lines indicate Titles. The broken lines each surround a group
of configuration elements to be put into a file ina DVD-Video.
As a result of the PGC information generating unit 31 per-
forming processing based on the Title configuration tables
shown 1 FIG. 6C, VIS_TTs #1 through #3 are obtained.
Further, the attribution information generating unit 52 gener-
ates pieces of attribute information for these VTIS_TTs.
Among the pieces of attribute information generated 1n this
manner, in the case where the piece of attribute information
for the VIS_TT #1 1s 1dentical to the piece of attribute infor-
mation for the VI'S_T'T #2, the pieces of PGC information #1
and #2 belonging to the VIS_TT #1, the pieces of PGC
information #3 and #4 belonging to the VIS_TT #2, and the
search pointer generated by the 1n-V'T'S search pointer gen-
erating unit 53 are integrated together so that the piece of VI'S
information #1 1s obtained. Here, the pieces of attribute infor-
mation generated by the attribute information generating unit
52 are converted 1nto pieces of attribute information for the
VTISs (1.e. VIS_V_ATR and VIS_A_ATR). On the other
hand, 1n the case where the piece of attribute information for
the VIS_TT #3 generated based on the Title configuration
table #3 1s not 1dentical to the pieces of attribute information
for the VIS_TT #1 and the VIS_TT #2, the piece of PGC
information #6 belonging to VIS_TT #3, the piece of
attribute information, and the search pointer are integrated
together so that the piece of VIS information #2 1s obtained.
As a result of the grouping as described above, which
VTS_TT belongs to which VTS becomes apparent.

The video manager generating unit 56 generates a video
manager based on a Title configuration table that is 1n corre-
spondence with a FirstPlayTitle. In a Title configuration table
in correspondence with a FirstPlay Title, at least one PlayList
1s written. In the PlayList configuration table 1n correspon-
dence with the PlayList, the Clip name of a Clip constituting
a menu (called a volume menu 1n the case of a DVD-Video)
for a whole optical disc are written. The video manager gen-
crating unit 56 generates a piece of PGC information for
having a VOB 1n correspondence with the menu clip played
back and obtains a video manager that contains such a piece
of PGC miformation. Subsequently, the video manager gen-
erating unit 36 generates a search pointer 1n which the button
number in the volume menu, the VTS numbers to which the
Titles belong, and the Title numbers are brought into corre-
spondence with one another. On the top left of FIG. 31, a
video manager generated by the video manager generating,
unit 56 1s shown. The video manager has a search pointer,
which brings the VTS numbers, the Title (1T) numbers, and
the buttons 1n the volume menu 1nto correspondence with one
other. Accordingly, with the use of two search pointers such as
the search pointer in the video manager and the search pointer
in the VIS, pieces of PGC information can be introduced
from the buttons within the volume menu.

By performing such a conversion on each of all the con-
figuration elements of a piece of DVD volume configuration
information, a file layout as shown in FIG. 32 1s obtained.
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FIG. 32 shows a file system layout for a DVD-Video vol-
ume 1mage. In the drawing, a sub-directory called
VIDEO_TS 1s positioned subordinate to the Root directory.

The piece of VIS information shown 1n FIG. 32 becomes
a fille named “VTS_xx_x.110”" and 1s positioned 1n a subdirec-
tory called VIDEO_TS. In this example, “xx” 1s the number
of a VTS, and “xX” 1s the number of the piece of VTS infor-
mation. AVOB becomes afilenamed “VTS xx x.VOB” and
1s positioned 1n a subdirectory called VIDEO_TS. In this
example, “xx” 1s the number of a VIS to which the VOB
belongs, and “x” 1s the number of the VOB.

The Clip constituting the volume menu becomes a {ile
named “VIDEO_TS.vob™, while the in-video manager search
pointer and the playback control information for playing back
the volume menu becomes a file named “VIDEO TS.1ifo”,
and these files are positioned. Thus completes the description
of generation of a DVD-Video volume 1image.

BD-ROM Volume Image

The following describes the generating process of a BD-
ROM volume 1image.

Explanation 1s provided on how a plurality of elementary
streams are multiplexed by the multiplexer 10. FIG. 33 shows
the generation process of a T'S packet sequence performed by
the multiplexer 10. In the present drawing, the levels 1
through 3 are the same as those 1n FIG. 27 and show a picture
sequence, GOP division and a PES packet sequence, respec-
tively. In the level 4, the multiplexer 10 multiplexes (11 3 1n the
drawing) the PES packet sequence storing the GOP sequence
with the PES packet sequence storing an audio stream so as to
obtain a TS packet sequence. Such a digital stream 1n an
MPEG2-TS format generated through the multiplexing pro-
cess described above i1s called an AV Clip.

FIG. 34 shows the internal configuration of the BD sce-
nario converter 11. As shown in the drawing, the BD scenario
converter 11 comprises a Clip information generating unit 61,
a PlayList generating unit 62, a movie object generating unit
63, and an 1ndex table generating unit 64. Since 1t 1s difficult
to understand the BD scenario converter 8 only from FI1G. 33,
the description of the configuration elements of the scenario
converter 8 will refer to FIGS. 35 through 36.

The Clip information generating unit 61 generates pieces
of Clip information for AV Clips based on the Clip configu-
ration tables 1n a piece of BD volume configuration informa-
tion, pieces of attribute information for elementary streams
outputted from the input apparatus 1, and PTSs (Presentation
Time Stamps) and PSNs (Packet Serial Numbers) of the
(GOPs 1n the video stream.

The PlayList generating unit 62 assumes that the Clips
written 1n a PlayList configuration table are in correspon-
dence with the AV Clips and generates a piece of PlayList
information for mstructing a playback apparatus to play back
the AV clips written 1n the PlayList configuration table.

The movie object generating unit 63 assumes that PlayList
numbers written 1n a Title configuration table are 1n corre-
spondence with the PlayLists and obtains a movie object
(which includes a plurality of PlayList playback commands)
for having a plurality of PlayLists belonging to a Title sequen-
tially played back. By repeatedly performing such a process-
ing on ¢ach of all the Title configuration tables, a plurality of
movie objects are obtained. The plurality of movie objects

obtained in this manner are converted into a file named “Mov-
1eObject.bdmv”. FIG. 35 shows a piece of Clip inii

'ormation
and a movie object generated based on the Clip configuration
table and the PL information shown in FIGS. 6B and 6C. The
PlayList 1 configuration table shown 1n FIG. 6B is 1n corre-
spondence with the PlayList #1 and the Clip names such as
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Clip #1 and Clip #2 are written. Likewise, the PlayList2
configuration table shown in FIG. 6B 1s 1n correspondence
with the PlayList #2 and the Clip #3 and the Clip #4 are
written. As a result of the PlaylList generating unit 62 gener-
ating pieces of PL information based on these PlayList Con-
figuration tables, the piece of PlayList information #1 for
sequentially mstructing playback of the AV Clip #1 and the
AV Clip #2 and the piece of PlayList information #2 for
sequentially mstructing playback of the AV Clip #3 and the
AV Clip #4 are generated.

In the Title configuration table, since the PL numbers of the
PlayList #1 and the PlayList #2 are written, the movie object
generating unit 63 generates the Movie Object #1 that con-
tains playback commands for the pieces of PlayList informa-

tion #1 and #2. When such a processing 1s performed on each
of the Title configuration tables #1, #2, and #3, the Movie

Objects #1, #2, and #3 shown 1n FIG. 36 are obtained. The
dashed lines 1n the drawing indicate Titles. The broken lines
cach surround a group of configuration elements to be put into
a file 1n a BD-ROM.

By grouping a plurality of movie objects obtained 1n this
manner, namely the Movie Objects #1, #2, and #3, “Mov-
1eObject.bdmv” 1s obtained. In a Title configuration table for
the FirstPlay Title, a PlayList number 1s written. The piece of
PlayList information in correspondence with the PlayList
number 1s written so that an AV Clip constituting a menu
(called a top menu in the case of a BD-ROM) for a whole
optical disc 1s played back. The movie object generating unit
63 generates a movie object for having a top menu played
back via this PlayList.

The index table generating unit 64 generates an index table
in which Title numbers of the Titles are brought 1into corre-
spondence with the movie object numbers of the movie
objects constituting the Titles. In such an index table, amovie
object for playing back a top menu 1s written at the head. The
reason for this 1s because the top menu needs to be played
back at first when a BD-ROM i1s mounted. A BD-ROM vol-
ume 1mage 1s obtained by converting the Clip information, the
PL information, the movie objects, and the index tables gen-
crated 1n this manner 1nto files respectively.

FIG. 37 shows a BD-ROM volume image expressed
according to a file system layout. In the drawing, a subdirec-
tory called BDMYV 1s positioned subordinate to the Root
directory. Being subordinate to the BDMYV directory are a
PlayList directory, a CLIPINF directory, and a STREAM
directory.

A piece of Clip information 1s positioned 1n the CLIPINF
directory as a file named “xxxxx.clp1”. In this example “x” 1

X 18
the number of the piece of Clip information. An AV Clip 1s
positioned in the STREAM directory as a file named
“xxxxx.m2ts”. In this example, “x” 1s the number of the AV
Clip. A PlayList 1s positioned 1n the PLAYLIST directory as
a file named “yyyyy.mpls”. In this example, “y” 1s the number
of the PlayList. An information element constituting an index
table 1s recorded 1 the BDMYV directory as a-file named
“index.bdmv”.

As described above, according to the present embodiment,
whether or not normal playback has been confirmed 1s set for
cach of the configuration elements of a piece of volume
configuration information, such as Clips, PlayLists, and
Titles; therefore, when such a piece of volume configuration
information 1s copied and used as an 1nitial version of a piece
of volume configuration information for a BD-ROM, 1t 1s
possible to fine out at a glance which configuration elements
have confirmed to have a normal playback. Due to this
arrangement, 1t 1s possible to save work for the configuration
clements that are in common between the DVD-Video and the
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BD-ROM and have been confirmed to have a normal play-
back. Because of the omission of such work, intricacy level of
the work 1s lowered. Accordingly, 1t 1s possible to improve
working efficiency with the aforementioned re-use of data.

The Second Embodiment

The second embodiment 1s related to an improvement 1n
the case where a piece of information for realizing subtitle
playback exists in a Clip. Subtitle playback is realized by a
piece of run-length data. Such a piece of run-length data is a
piece of compression data obtained by run-length encoding a
menu 1n which a plurality of buttons are arranged.

In a DVD-video, such a piece of run-length data 1s multi-
plexed onto a VOB as a sub- 1mage stream 1ncluding a plu-
rality of PES packets. FIG. 38 shows the process in which a
sub-image stream 1s multiplexed. The meanings of the levels
1 through 4 are the same as those 1n FIG. 27, except that an
clementary stream 1s newly added in the level 6. The sub-
image stream shown as the elementary stream 1s for forming
a subtitle. As shown 1n the level 5, such a sub-image stream 1s
put into PES packets to become AV Packs, and then they are
multiplexed onto VOBs.

On the other hand, in a BD-ROM, a piece of run-length data
1s treated as a presentation graphics stream made up of a
plurality of PES packets. Such a presentation graphics stream
constituting a subtitle 1s multiplexed onto an AV Clip along
with the video stream and the audio stream.

FIG. 39 shows the process 1n which the presentation graph-
ics stream 1s multiplexed. The meanings of the levels 1
through 4 are the same as those 1n FIG. 33, except that an
clementary stream 1s newly added in the level 6. The sub-
image stream shown as the elementary stream 1s for display-
ing a subtitle. As shown 1n the level 5, such a sub-image
stream 1s put into PES packets to become TS Packs, and then
they are multiplexed onto AV Clips.

In the both cases of a DVD-Video and a BD-ROM, a piece
of run-length data 1s multiplexed onto a stream itself. Since
being multiplexed onto a stream 1tself, such pieces of run-
length data are stored, like other elementary streams, 1nto the
HD stream directory and the SD stream directory within the
material storage 4.

As described 1n the first embodiment, the player simulator
36 reads a plurality of elementary streams to be multiplexed
from the material storage 4, and have them played back on the
client apparatuses 21 through 23 and the client apparatuses 25
through 27. In such a case, the player simulator 36 also
realizes display of a subtitle. With this arrangement, the user
1s able to confirm whether or not the subtitle 1s displayed
properly.

Synchronization of subtitle display 1s defined by time
stamps 1 PES packets; therefore, the editing application 37
adjusts the synchronization by reading a sub-image stream or
a presentation graphics stream from the material storage 4
and rewriting such time stamps. The sub-image stream or the
presentation graphics stream after the adjustment 1s made 1s
written back into the matenal storage 4.

When normal synchronized playback has been confirmed
as a result of this correction process, on a condition that the
alorementioned three conditions are satisfied, an operation 1s
received from the user for setting the verification status menu
to be 1n a confirmed state. As a result, the confirmation tlag of
the Clip configuration table 1s set to be “=1". The version 0.x
of the piece of DVD volume configuration information hav-
ing a confirmation tlag set to be =17, which has been gener-
ated 1n the atorementioned manner, 1s re-used as the version

0.1 of a piece of BD volume configuration information.
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For configuration elements that are 1n common between a
DVD-Video and a BD-ROM and contain subtitle display and
also have been confirmed to have a normal playback 1n a
DVD-Video authoring process, 1t 1s possible to save all the
types of work such as editing on Clip configuration tables and
checking for normal playback. Thus, the BD-ROM authoring
process progresses quickly.

As described above, according to the present embodiment,
in the case where a piece of run-length data for realizing
subtitle display 1s multiplexed onto a Clip, the confirmation
flag 1s set to be “1” on a condition that a subtitle 1s displayed
with proper synchronization. Thus, for subtitle display of
which normal playback has been confirmed during a DVD-
Video authoring process, it 1s possible to save the work for
confirming normal playback during a BD-ROM authoring
pProcess.

The Third Embodiment

The third embodiment 1s related to an improvement in the
case where a piece of information for realizing interactive
playback exists 1n a stream. Interactive playback 1s realized
by a piece of interactive control information and a piece of
run-length data. Such a piece of run-length data 1s a piece of
compression data obtained by run-length encoding a menu 1n
which a plurality of buttons are arranged.

In a DVD-video, such a piece of run-length data 1s treated
as a sub-image stream like a subtitle and 1s multiplexed onto
a VOB. A piece of interactive control information 1s stored
into an AV pack (called a navi pack) for managing GOPs 1n a
video stream.

FI1G. 40 shows the process 1n which a sub-image stream and
a piece ol interactive control information are multiplexed.
The meanings of the levels 1 through 5 are the same as those
in FIG. 39. A part of what 1s in the elementary stream 1s
modified, and also the level 7 1s newly added. The sub-stream
shown as the elementary stream 1s for drawing a menu, not
only a subtitle. As shown 1n the level 5, the sub-image stream
constituting a subtitle and a menu 1n this manner 1s put nto
PES packets to become AV Packs, and then they are multi-
plexed onto VOBs. On the other hand, the piece of interactive
control information shown in the level 7 1s put mto PES
packets to be stored into NV Packs.

In a BD-ROM, a piece of run-length data and a piece of
interactive control information are integrated and treated as
an elementary stream called an interactive graphics stream.
An 1nteractive graphics stream 1s multiplexed onto an AV
Clip, along with a presentation graphics stream constituting a
subtitle.

FI1G. 41 shows the process 1n which a sub-image stream and
a piece ol interactive control information are multiplexed.
The meanings of the levels 1 through 5 1n the drawing are the
same as those 1n FIG. 39, except that the level 7 1s newly
added. In the interactive graphics stream shown 1n the level 7,
a piece of run-length data for drawing a menu and a piece of
interactive control information are itegrated. Such an inter-
active graphics stream integrated this way 1s, as shown 1n the
level 5, put into PES packets to become TS packets, and then
they are multiplexed onto an AV Clip.

In the both cases of a DVD-Video and a BD-ROM, a piece
of status control information 1s multiplexed onto a stream
itself. Since being multiplexed onto a stream itself, such
pieces ol mteractive control information and run-length data
are stored, like other elementary streams, into the HD stream
directory and the SD stream directory within the material
storage 4.
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As described 1n the first embodiment, the client appara-
tuses 21 through 23 and the client apparatuses 25 through 27
read a plurality of elementary streams to be multiplexed from
the matenal storage 4, and have them played back on the
client apparatuses 21 through 23 and the client apparatuses 25
through 27. In such a case, the client apparatuses 21 through
23 and the client apparatuses 25 through 27 realize an inter-
active playback processing. With this arrangement, the user 1s
able to confirm whether or not the interactive control infor-
mation 1s written properly.

A piece of interactive control information 1s made up of a
drawing position of a button, a drawing time, and a command
to be executed by a playback apparatus when a button selec-
tion 1s confirmed. Since a piece of iteractive control infor-
mation 1s a set of pieces of data and commands, 1f an error 1s
found 1n a piece of interactive control information during the
alorementioned confirmation process for normal playback,
the editing application 37 activates an editor function and
rewrites the commands and pieces of data according to a user
operation so as to make corrections 1n the piece of interactive
control information.

For example, when an operation 1s performed on the menu
to confirm normal playback, in the case where an improper
branch playback 1s performed, it 1s assumed that description
of a branch destination in the piece of interactive control
information has a problem, and the piece of interactive con-
trol information 1s read from the material storage 4 so that a
branching command described therein 1s corrected on a client
apparatus. Subsequently, the edited piece of interactive con-
trol information 1s written back into the material storage 4.

When normal playback of the interactive processing has
been confirmed as a result of this correction process, on a
condition that the aforementioned three conditions are satis-
fied, an operation 1s received from the user for setting the
verification status menu to be 1n a confirmed state. As a result,
the confirmation flag of the Clip configuration table 1s set to
be “=1". The version 0.x of the piece of DVD volume con-
figuration information having a confirmation tlag set to be
“=1”, which has been generated 1n the aforementioned man-
ner, 1s re-used as the version 0.1 of a piece of BD volume
configuration information.

For configuration elements that are 1n common between a
DVD-Video and a BD-ROM and contain an interactive ele-
ment and also have been confirmed to have a normal playback
in a DVD-Video authoring process, 1t 1s possible to save all
the types of work such as editing on Clip configuration tables
and checking for normal playback. Thus, the BD-ROM
authoring process progresses quickly.

As described above, according to the present embodiment,
in the case where a piece ol interactive control information for
realizing interactive playback 1s multiplexed onto a stream
itself, the confirmation tlag 1s set to be *“1”, on a condition that
description 1n the piece of interactive control information
such as the branching destination 1s correct. Thus, for such a
piece ol interactive control information of which normal
playback has been confirmed during a DVD-Video authoring
process, 1t 1s possible to save the work for confirming normal
playback during a BD-ROM authoring process.

The Fourth Embodiment

The fourth embodiment is related to an improvement in the
case where a playback apparatus 1s instructed to perform
some kind of control procedure before and after a stream
playback. In order for the user to input such control proce-
dure, the editing application 37 activates an editor function
for inputting texts during the editing of a Title configuration
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table so that an 1nput of a command sequence 1s received for
realizing such control procedure. The editing application 37
writes the command sequence having been 1inputted this way
into before and atter a PlayList name 1in the Title configuration
table. FIG. 42 shows examples of Title configuration tables in
which commands are described. When a command sequence
1s written 1n this manner, the PGC information generating unit
51 within the scenario converter 8 sets the command
sequence 1nto a piece ol PGC information as a pre-processing
command and a post-processing command.

Further, the movie object generating unit 63 within the
scenario converter 11 writes such a command sequence 1nto
the 1nside of a movie object. The positions of writing are
before and after a PlayList playback command.

As a result of the writing described above, 1t 1s possible to
have a playback apparatus execute some kind of control pro-
cedure before and after a VOB. Also, 1t 1s possible to have a
playback apparatus execute some kind of control procedure
before and after a playback of an AV Clip.

Confirmation of whether or not such control procedure can
be executed properly 1s made 1n the following manner:

As described 1n the first embodiment, the client appara-
tuses 21 through 23 and the client apparatuses 25 through 27
read a plurality of elementary streams to be multiplexed from
the material storage 4 according to a Title configuration table,
and have them played back on the client apparatuses 21
through 23 and the client apparatuses 23 through 27. In such
a case, when performing a PlayList playback of a PlayList
written 1n each of the Title configuration tables, the player
simulator 36 executes the control procedure before and after
the PlayList 1s played back. As a result of such execution, 1t 1s
possible to confirm on the client apparatuses 21 through 23,
whether or not the control procedure 1s proper or not.

If an error 1s found 1n the control procedure, the editing
application 37 in each of the client apparatuses 21 through 23
and the client apparatuses 25 through 27 activates an editor
function and rewrites the description of the commands 1n the
Title configuration table according to a user operation.
Accordingly, it 1s possible to make corrections 1n the control
procedure to be executed before and after a PlayList 1s played

back.

When normal execution of the control procedure has been
confirmed as a result of this correction process, on a condition
that other conditions are satisfied, an operation 1s recerved
from the user for setting the verification status menu to be 1n
a confirmed state. As a result, the confirmation flag of the Title
configuration table 1s set to be “=1"". The version 0.x of the
piece of DVD volume configuration information having a
confirmation tlag set to be “=1"", which has been generated 1n
the atorementioned manner, 1s re-used as the version 0.1 of a

piece of BD volume configuration information.

For configuration elements that are in common between a
DVD-Video and a BD-ROM and control procedure exists
before and after the playback thereof and also have been
confirmed to have a normal playback 1n a DVD-Video author-
Ing process, 1t 1s possible to save all the types of work such as
editing on Title configuration tables and checking for normal
playback. Thus, the BD-ROM authoring process progresses
quickly.

As described above, according to the present embodiment,
it 1s possible to have description in a Title configuration table
so that some kind of playback 1s performed betfore a VOB or
an AV Clip 1s played back; theretfore, it 1s possible to expand
the range of expression.
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Supplementary Information

So far, description has been provided for each of the
embodiments; however, 1t has merely presented examples of
systems that are expected to have the best effects in the
present situation. The present invention may be modified and
embodied within a range that does not deviate from the gist of
the mvention. Examples of modified embodiments include
the following listed under (A), (B), (C), and so on.

(A) The information processing that i1s performed by a
program and 1s shown 1n the flow charts specifically use
hardware resources such as a CPU and a memory; therefore,
such a program forms an invention in 1ts own right. Although
the first through third embodiments show embodiments that
relate to the implementation of computer programs pertaining
to the present invention in an incorporated form in the gen-
cration apparatuses, the computer programs shown 1n the first
through third embodiments may be implemented 1n their own
right, separate from the encoding apparatuses. The 1mple-
mentation of the computer programs in there own right
includes acts that involve: (1) production of the programs, (2)
transierence of the programs, either gratuitous or otherwise,
(3) lending of the programs, (4) importing of the programs,
(5) providing the programs publicly via bi-directional elec-
tronic communications circuits, and (6) approaching the gen-
eral user about transfer, rental and the like by means of store
front displays, catalogue solicitation, pamphlet distribution,
and so forth.

Different examples of (5) providing the programs publicly
via bi-directional electronic commumnications circuits include
the case where a program provider transmits the programs to
a user and allows the user to use the programs (program down
load services) and where the programs remain with a program
provider and only the functions of the programs are provided
for a user via an electronic communications circuits (func-
tion-providing ASP services).

(B) Consider that the element of “time™ relating to the steps
executed 1n time-series in the tlowcharts 1s a required 1tem for
speciiying the invention. If this 1s the case, then the process-
ing procedures shown by the tlowcharts can be understood as
disclosing the usage configurations of the authoring method.
These flowcharts themselves are embodiments of the usage
configurations of the authoring method pertaining to the
present mvention. Execution of the processing in the flow-
charts so as to achieve the original objects of the present
invention and to enact the actions and effects by performing
the processing of the steps 1n time-series 1s, needless to say, an
implementation of the authoring method pertaining to the
present 1nvention.

(C) It has been described that the confirmation flags for
verification are manually set according to the results of veri-
fication by a person who has verified digital streams; how-
ever, 1t 1s acceptable to have an arrangement wherein a veri-
fication tool being operably connected to a playback
apparatus performs verification on volume configuration
information and in the case where the data 1s judged to have
no errors, a confirmation flag 1s automatically set according to
the judgment result.

(D) It 1s acceptable to have an arrangement wherein normal
playback of Clips are confirmed by activating a simulator/
emulator that 1s provided independently of the client appara-
tuses 21 through 23 and the client apparatuses 25 through 27,
instead of using a built-in stmulator provided 1n each of the
client apparatuses 21 through 23 and the client apparatuses 25
through 27. Further, 1t 1s acceptable to have an arrangement
wherein offset values for removing unsynchronization are
received from the simulator/emulator so that the values are
reflected 1n scenario imformation.
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Although the present invention has been fully described by
way of examples with reference to the accompanying draw-
ings, it 1s to be noted that various changes and modifications
will be apparent to those skilled 1n the art. Therefore, unless
such changes and modifications depart from the scope of the
present invention, they should be construed as being included
therein.
What 1s claimed 1s:
1. An authoring system comprising:
a generating unit copying an uniinished piece of first vol-
ume configuration information and to perform an editing,
processing on the copy so as to obtain a piece of second
volume configuration information for a second optical
disc, wherein
cach volume configuration information has at least two
layers including a clip layer and an elementary stream
layer,
the copy includes status information indicating, for clips
included 1n the clip layer thereot, whether or not the clip
has been confirmed by a user,
the generating unit performs status management process-
ing and the editing processing,
in the editing processing, editing an unconfirmed clip
based on a user operation 1s allowed, but editing a con-
firmed clip 1s not allowed, and
in the status management processing, a clip m included in
the clip layer has been confirmed only when all of one or
more elementary streams constituting the clip m have
been confirmed.
2. The authoring system of claim 1, wherein
a mode for displaying the confirmed clip 1s different from
a mode for displaying the unconfirmed configuration
clement clip, and
the editing processing 1s performed based on a user opera-
tion conducted on the displayed clips.
3. The authoring system of claim 1, wherein
cach clip 1s obtained by multiplexing a plurality of elemen-
tary streams included in the elementary stream layer,
the editing processing includes to select the plurality of
clementary streams to be multlplexed to obtain each
clip, to determine an order in which the plurality of
clementary streams are to be multiplexed, and to syn-
chronize the plurality of elementary streams, and

cach clip 1s confirmed when all of the following conditions
are satisiied: (1) a set of elementary streams to be multi-
plexed to obtain a digital stream 1s proper, (1) the order
in which the plurality of elementary streams are multi-
plexed 1s proper, and (111) playback of the plurality of
clementary streams 1s synchronized.

4. The authoring system of claim 3, wherein

a playlist layer 1s provided above the clip layer,

the generating unit performs the editing processing on
playlists included 1n the playlist layer by selecting the
clips to be played back and determining an order in
which the clips are to be played back, and

status information for each playlist 1s set to indicate as

“confirmed” when both of the following conditions are

satisfied: (1) the status information for each clip 1s set to

indicate as “confirmed” and (1) the order 1n which the
clips are arranged 1s proper.

5. The authoring system of claim 4, wherein

a title layer 1s provided above the playhs‘[ layer,

the generating unit performs the editing processing on
titles included 1n the title layer by determining an order
in which the playlists are to be arranged, and

status mnformation for each title 1s set to indicate as “con-
firmed” when both of the following conditions are sat-
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1sfied: (1) the status information for each playlistis set to
indicate as “confirmed” and (11) the order 1n which the
playlists are arranged 1s proper.

6. The authoring system of claim 1, wherein

cach clip 1s obtained by multiplexing a plurality of elemen-
tary streams included 1n the elementary stream layer,

one of the plurality of elementary streams contains inter-
active control information for realizing interactive play-
back control, and

the one of the plurality of elementary streams 1s confirmed
when a condition 1s satisfied that the interactive play-
back control 1s properly conducted.

7. The authoring system of claim 1, comprising a server
apparatus and two or more client apparatuses, wherein

the piece of first volume configuration information and the
piece of second volume configuration information are
stored 1n the server apparatus, and

the generating unit 1s included 1n one of the two or more
client apparatuses that 1s different {from another one of
the two or more client apparatuses that generates the
piece of first volume configuration information.

8. The authoring system of claim 7, wherein

cach clip 1s obtained by multiplexing a plurality of elemen-
tary streams included in the elementary stream layer,

the server apparatus further stores therein the plurality of
clementary streams, and

cach of the two or more client apparatuses recerves an
operation related to the confirmation of the clips after
playing back the plurality of elementary streams stored
in the server apparatus.

9. The authoring system of claim 1 further including a
source of 1mages, having a different characteristic from
images used to provide the unfinished piece of first volume
configuration imformation, connected to the generating unit.

10. The authoring system of claim 9 wherein the source of
images are HD images and the images used to provide the
unfinished piece of first volume configuration are SD 1mages.

11. The authoring system of claim 10 wherein the gener-
ating unit rewrites file paths 1 a clip configuration table to
specily HD images instead of SD images in the first volume
configuration information.

12. A computer-readable recording medium having
recorded thereon a program for having a computer execute
processing ol copying an unfimished piece of first volume
configuration information and performing an editing process-
ing on the copy so as to obtain a piece of second volume
confliguration information for an optical disc, wherein

cach volume configuration information has at least two
layers including a clip layer and an elementary stream
layer,

the copy includes status information indicating, for each of

clips included 1n the clip layer thereof, whether or not the
clip has been confirmed by a user,

the processing includes status management processing and
the editing processing,

in the editing processing, editing an unconfirmed clip
based on a user operation 1s allowed, but editing a con-
firmed clip 1s not allowed, and

in the status management processing, a clip m included 1n
the clip layer has been confirmed only when all of one or
more elementary streams constituting the clip m have
been confirmed.
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13. An authoring method comprising:

a step ol copying an unfinished piece of first volume con-
figuration mformation and performing an editing pro-
cessing on the copy so as to obtain a piece of second
volume configuration information for an optical disc,
wherein

cach volume configuration information has at least two

layers including a clip layer and an elementary stream
layer,

the copy includes status information indicating, for each of 10

clips included in the clip layer thereof, whether or not the
clip has been confirmed by a user,

5
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the step performs status management processing and the
editing processing,

in the editing processing, editing an unconfirmed clip
based on a user operation 1s allowed, but editing a con-
firmed clip 1s not allowed, and

in the status management processing, a clip m included 1n
the clip layer has been confirmed only when all of one or
more elementary streams constituting the clip m have
been confirmed.
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